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FOREWORD ~~~ wo eee we 
This report details the performance of the payload system during ~ i ee 
the operational phase of the Progra Flight Test Vehicle 1615. 
Lockheed Missiles and Space Company has the responsibility for 
evaluating payload performance under the Systems Integration and "J" | 
System contracts. ‘i 
This document is the final payload test and performance evaluation : 


report for Missions 1021-1 and 1021-2 which was launched on 18 May 1965... 
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This report presents the final performance evaluation of Missions te 
1021-1 and 1021-2 of the Corona Program. The purpose of this report oo. 5 
ig to define the performance characteristics of the J-21 payload system, = ?*"- > 
to identify the source of in-flight anomalies and recommend the appropriate wes 
corrective action. 


The performance evaluation was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the 
facilities of NPIC and AFSPPL. The off-line evaluation using Corona - 
engineering photography acquired over the United States was performed 
at the individual contractors plants. 


The quantitative data used for this report is obtained from govern- 
ment organizations. The diffuse density data, visual RES values and ae 
MTF/AIM resolution are produced by AFSPPL. . The vehicle ee eee 
error values, frame correlation times are. made at: NRIC who als 3 , 
supply the Processing Summary and MTF lacs resolt ition 
lished by gt Saece 
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Computer programs developed by A/P are ‘utilized to calculate and” = = ' 
plot the frequency distribution of the various contributors to image smear. ote 
to permit analysis and correlation of the conditions of photography to the 7 
information content and quality of the acquired pictures. Computer | 
analysis of the exposure, processing and illumination data provides the: 
necessary data to analyze the exposure criteria-selected for the mission. 
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A, MISSION OBJECTIVES we! ae a 


The payload section of Mission 1021, placed into orbit by Flight Test 
Vehicle # 1615 and SLV-2A booster #438, consisted of two panoramic | 
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 
a space structure to enclose the cameras and provide mounting surfaces | 
for all equipments. Figure i-1 presents an inboard profile of the J-21 
payload system. This Corona "J" system was the first to be designed to 2 
acquire search, and mapping photography of selected areas of the earth etal = 
from orbital altitudes. In order to accomplish these multiple objectives, oe ee 
the system was launched in the morning and flown on orbit ina nose first 3 
orientation. The planned mission was two, five _ Sinica persods ae ee 
with no deactive period. | Sahat ane ie Sa ah ee 


B. MISSION DESCRIPTION. 








re ee Ss ee not ER 

The payload was launched from Vandenberg Air Force Base (VAF 
at 1802:39 Z (1102:39 PDT) on 18 May 1965. Ascent and injection were: * - = %: 
normal and the achieved orbit within nominal tolerances. Trackingand. ss. =. - 
command support was effected by the Air Force Satellite Control Facilit - 







control of the Satellite Test Center at Sunnyvale, Califo .. Mission 1021- 1 ae 
consisted of five days operation and was completed by air recovery on es cel 


23 May 1965. Mission 1021-2 also consisted of five days operation, and was — at he 















completed by air recovery on 28 May 1965. . “ Sa 
The comparison of the arrest and actual orbit parameters is tabulated : ay 

as follows: | eerie 
‘ , Laoag eS 

ORBITAL PARAMETERS : he eas 

Parameter Predicted Actuals (Orbit 40)" be & 
Period (Min. } 89. 87 89.810 ae 
Perigee (N. M.) 109.99 - . W081: © oe 
Apogee (N. M. ) | 182.51 180.06 - °° & 
Inclination (Deg. ) 75.00 Ses, STR O2 =) =e ie 
. Perigee Latitude (Deg. N. ) Pa 22.30 a get os 240239 | tm te Sag 
Eccentricity 0.00988 see 0; 00988" = . 
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C. PANORAMIC CAMERAS Agee: noah rent Sree 


Both panoramic cameras performed satisfactorily through the first ~~ _ in 
mission. A cut in the supply film caused the master camera to fail on ye * tues 
the first operation of the second mission. The ‘alave. camera Continued to.” 
operate satisfactorily through the second mission. The cloud cover and ey 
atmospheric haze observed in the photography was nominal. x ae = 





D. STELLAR-INDEX CAMERAS _ = 4 


The Stellar/Index camera for the first mission performed normally . = 4. 
for 380 frames and then experienced a failure of the film transport function 
on the last 37 frames. The Mission 1021-2 Stellar/Index camera perfonmed) 
normally throughout the second mission. . — 


E. OTHER SUB-SYSTEMS ee 


throughout the flight with one exception; ‘the yal , 
cameras were intermittent.  -.. | a of . 





The clock and the pressure make-up system cgeecaiea scemaity through * 
out both missions. Both recovery units were successfully air-recovered ~ -- 
however, the first unit was recovered by means of the secondary capsule ~ 
programmer. 


F. CONCLUSIONS 





Missions 1021-1 and 1021-2 achieved the sletivenc of acquiring high Yo eee 
quality mapping and reconnaissance photography from orbital altitudes; The as $f 
concept of nose-first orientation and morning launches for mapping objectives 
has proved feasible. be 


Be 


G. RECOMMENDATIONS . i 





The evaluation and analysis of the data produced by the mission has *- es 3 





resulted in the folowing recommendations. 4 
1. The splicing techniques and procedures used by the film WA OG me, 


manufacturer should be reviewed to preclude the r re- 
occurrance of splice associated sare’: 








2. A film chute should be added to the Coron ‘ayetem Oe 


between the Slave camera main-plate and the inter- ee 
mediate roller assembly. It does not appear: poesible ae 
to eliminate the camera drum light leak hence a pa 
protective chute merits eee ie _ eae 





The slur pulse now auegented on the Master camera 

film to denote Stellar-Index camera operation should 

also be displayed on the Slave camera film. It is 

recognized that the pulse would not always be present 

due to the lack of camera synchronization however this 
modification would permit partial time correlation of 

the S/I camera when the Master camera time track is 
inoperative. - o 


The binary data lamps should be adjusted to permit 
automatic readout at all processing levels. Primary 
processing has been used to a much Joshi degree. -.. «5... 
during recent missions. ay re : pi em 










Develop a light leak specification for the ablative ae 
and investigate measures to preclude existing light ia ; 


Investigate the abrasion pattern on the Stellar and Index’ 
film. 


A. ENVIRONMENTALTESTING = ~~ - 





ce ace oe ae ak oR aS +, % 
PRE-F LIGHT SYSTEMS rests” ,* o . 2 es 


a 


1. Test Objective OS ce 


As a standard procedure, the J payload systems are subject to 
thermal/altitude environmental testing which simulates orbital — - 
environment. One of the purposes of this test is to demonstrate “©... = 
the system susceptability to corona discharge. Such discharge = oa™ 
fogs the film thus degrading the operational photography. : 


2. Test Summary, 2 . eee 8 . 


The J-21 payload system was sent to the TASC chamber on _ 
10 February 1965. Active testing was conducted during the-da 
shift only. The test procedure was prepared to ‘simulate an 
entire flight, including: The "A" bucket, sequence, of 16. acti N 
orbits, cut and wrap, a deactive soak period, a '"B" bucket — 
sequence of 16 active orbits, anda 'B'' recovery sequence: © 







The J-21 payload system was the first system to incorporate oe. a ee 
the new 5 volt temp. system. Two self-heating tests were con- i (siéi8: 
ducted to check the efficiency of the new system to reduce selfsx: +3455 
heating effects. The results of the two self-heating tests indicate “2-3 
no self-heating due to power consumption in the sensors. At * 9° =) 
initial turn-on of power to the temp sensor system, the gainof j= — 
the differential amplifier appeared to be slightly non-linear. This- ~~ 
non-linear amplification became linear after a brief period in 
which the differential amplifier stabilized iteslf. 


The pressure makeup system (PMU) failed during orbit 4 of the 5 
"A" bucket sequence. : oe ne 





The clock showed erratic errors during the "B'"' bucket mime ie 
An analysis of the time errors indicated an anereseme error towards ~ 
the end of the "B" Sequence. ack ast, 








was returned to the A/P facility on 20 cialis 1965. 


formance of the panoramic instruments. Cycle rate errors did . 
not exceed 1.75 percent. There were a few acattered instances of. . 
noise on the instrument's take-up and supply idler telemetry .. coe 
monitors but it was not of sufficient intensity or frequent enough - ey ie 
to imply detrimental instrument behaviour. 4 


The test was completed on 19 February 1965, after 8 consecutive 
days of simulated orbital pressures. The J-21 payload system 


a a 


Panoramic Camera Performance 


Satisfactory instrument operation was observed throughout thes =.» 
test on channels 6, 8, 9 and 10, which monitor such functions -. 

as payload transport and clamping, 99/101 clutch operation, : 
lens rotation, and center of format. Instrument operation at, 
start and shutdown was normal. Cycle rate.érrors did not. 
1.75%, and the majority of the random cycle fate readings 
indicated errors of approximately 1% or less... ini ee 





lie = = 








There appeared to be dirty contacts on the Master instrument ~ Be 
supply idler monitor. The supply idler channels and the clock . . 
channel exhibited a strange pulse when the instrument operate 
command was given. This unusual pulse was similar to the pulse 





caused by ground loops during a center of format pulse. . However;‘ wa eA = 
this pulse was not evident during pre-TASC functional testing, .and_-: ae 
previous payload systems have not exhibited these same pulses, © se * 

ee ae” af, s 
Evaluation of the test film showed that both cameras produced “9°. 2)! 


minor start-up corona marking which was well within the accept- reer 
ance criteria. The J-21 system was recommended for flight. —s_— 







Stellar-Index Camera Performance ; : : “4 ‘= 
T/M data indicated satisfactory performance by both the number _ * ae ae 
one and number two S/I units. eee eset 
At the conclusion of the test the J-21 "A" S/I unit was switched -° |. : 
to the J-20 payload system, and the J-20 "A" S/I unit was eke se 
switched to become the J-21 "A" S/I. The J-20 "A" S/T nat ‘ 


indicates no malfunctions Curing itis test saat le anak 








et os ee i : 2 
Steliar/ Index units D-69 (installed in SRV #1) sod ‘D-25 ‘ aetthaa ey Aare, 
SRV #2) showed generally good performance. Acceptable levels of (22° 
corona discharge and edge static were observed in the stellar Solent ae 
of D-25, while the remaining units were. ) free: of corona scolar rae 





Clock Performance 


The serial readouts of the clock were eerily monitored during ; 
the "B" bucket phase of the test. On the basis of a time correlation. _ 
between clock readouts and the IRIG "C" time at the TASC chamber, |, 
it would appear that the clock off-set was increasing withtime. This’ 7 
clock off-set was not a linear off-set that could possibly be eradicated: cs 7 
by re-nulling the clock. . oe ee 


. 










This clock has a history of problems that dates back to the J- 11 
payload system, to which it was hain Pa eaie 





Instrumentation Parioemance 





The instrumentation paciueniance « was estietactors daring} 
The supply idler monitor of the master instrument had noise. 
implied dirty contacts or a dirty wiper. An instrumentation ‘ 
was incorporated that switches both fairing temp sensors 1 and 6 | 
to forward barrel temp sensor 1 at first POLOVery: : s Sig eae eg 


This change was incorporated to jeovide canis with n thar eee ade Ne 
differential amplifier in the 5 volt tempsystem.. Prior to the. test. . aes Fae 


a jumper was installed incorrectly, and the resistance from the” 22,35 
commutator point to ground was changed. This gavethe T/M. ==, e533 
indication of an improper switching. | he Se 
Pressure Makeup System Performance (PMU) ae Tee 
Power to the payload system was shutdown during orbit #4. This -_.° eae 
power shutdown was programmed to allow the first of the two self- eG) 
heating tests to be conducted. Upon conclusion of the first self- - oF paar 
heating test, power was applied to the payload system and the PMU Ee 


system did not operate at the first instrument on command. Prior ; : a Bs 
to the power shutdown the PMU aston hed | pes toEmes satisfactorily, et = # 








B. 





The siteensd pressure curve, , presented tn fF ru ure 2-1, ‘indicates as ae ae 
instrument: startup and tail- off pressures. recorded from an. — pies 
“alphatron gage. The shaded area indicates aminimum and) * ~~ ~~. 
maximum startup pressures for all operations for each associated © 
orbit. The dotted line curve indicated the maximum preesure Re 
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attained by one operation per orbit. ee oe SEALS we : 
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The PMU system did not operate sce during the remainder of 
the TASC test. 


8. Temperature Summary ea ee ee 


The J-21 payload system was the first system to use the new 5 

volt temperature system. Two self-heating tests were conducted 

to determine the amount of self-heating. Little or no self-heating | 

was observed in either of the two tests. The amplifier appears to 
have a short time interval of instability when power is initially 1% 
applied. In flight self-heating tests may add data that will allow | 
for a more conclusive deduction concer felt beating effe . 
Tests on future payload systems will also Ge = =: ee 












The temperature data from the TASC test inilicated 1 no major 
anomalies; however, one temperature sensor was reading low). talc? 
throughout the test. T/S 108 read 6 to 8 degrees below the master © * 
instrument average temperature. A post TASC clean room check — 
at ambient temperature indicated that T/S 108 was still fae 

6 to 8 degrees low. 





RESOLUTION TEST tea Pee li 


The dynamic resolution test of the J-21 payload system was performed | eee va 
at the A/P facility on 24 March 1965. Each panoramic camera photo- erase 
graphed high and low contrast resolution targets. The resulting through - - |: 
focus resolution data is shown in Figure 2-2 for the Master camera and- - - ig 

3 


in Figure 2-3 for the Slave camera. | io pele 
LIGHT LEAK TEST | ” es . ag 


The examination of the film threaded in the J-21 system during the Nght! a 
leak test determined that only trace film fogging was present. The es ee 
leak integrity of the system was considered oe for flight. ~ 
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‘FLIGHT LOADING CERTIFICATION: “9 0 


J-21 flight readiness film was examined at VAFB 5/12/65. Both instru- ~. ny 
ments 166 and 167 exhibited nearly identical performance.. No railor ~-2.%% og 


other scratches appeared in the format area. Ail fiducials, C/F's, ree 
shrinkage, data lamps and timing tracks were clear and sharp. Very S oe 
slight banding was noted at start of scan, minor mechanical damage was -— ae 


noted and was attributed to handling and processing. ~ ee 


Very light minus density 'scratch-like" marks were found randomly 

in instrument 167 film. A short section of the sensitometric sample 
removed from this spool was examined (unprocessed) and found to contain 
Similar marks, and are possibly due to film manufacture. Further investi- . 
gation is under way. tet ate ee. 


During the confidence run, following flight loading, a tracking problem 
was discovered on the master supply film ape ee ee 









“ > 


Film was attempting to climb the flange of the output Poller: on the: 60: 
tension device on the supply cassette. To improve this situation; £ Fe 


assembly for acceptable tracking, and repinned the assembly. 


The "A" S/I was damaged on the pad run. It was removed and replaced 
by the "A" S/I from J-20. : 
The last confidence run was completed about 1:00 A.M., 5/14/65. 
system meets all established criteria for flight readiness. 


SECTION 3 





FLIGHT OPERATIONS 


. =~ 
. gee Ss et a ba 


A. INSTRUMENTATION AND COMMAND PERFORMANCE 


The telemetry instrumentation was satisfactory throughout both missions. ° a 
A new low-voltage system for thermal monitoring was used for the first time. «= 
This system consumes less power and does not require correction for self- . 7 . 
heating. Performance of the system was normal throughout the life ofthe . <4 
vehicle. 


The only problems with instrumentation were the cycle counters on both «::.---<: 
panoramic cameras. The counter on the master camera was intermittent ~ = Sp 
prior to launch and during flight. The counter on the slave camera became... ee oe 
intermittent during flight. The intermittent counters did not t acbsohglies an , . 
operational problems but resulted in uncertainty in | the pur of frams 
any operation. Corrective action has been taken and’ C 
six more systems. During the "A" mission, instrument 167 was ap 
cycling 3 to 4 percent below calibration. A reference level one step h 
than nominal was utilized to compensate for this and instrument 167 2 
within approximately 2 percent of the cycle rate necessary to match the orbit 
during the "A" and "B" missions. Instrument 166 cycled slightly faster 0": "3 
than instrument 167 but due to cycle counter problems the match of the cycle es 
rate to the orbit could not be precisely determined. ba, Se ce nhc’ it 














The real time command system operated normally ‘icoauend the fight. : = ee ve 
Commanding was restricted due to the numerous camera operations during _ 
tracking station acquisitions but this did not result in any operational problems. «; oe 


The stored command system performed satisfactorily throughout the flight. 5 . 
However, a discrepancy occurred during the -2 mission which caused a camera fs *; 
operation to be cut short. , 







. During rev. 117 an extraneous brush 28 (redundant off) was encountered | 
during a programmed operation. This punch caused the instruments to = 6 ae be 
maturely shut off during operation 117-05-2. 








« “. ra 
* 


generated the H-timer inputs caused a punching of fdur extraneous ab . 
28 punches. The other three punches did not effect the selected operations 


and the computer program was corrected to insure — = sk aa = 
not arise in the future. . oie me 






B. PANORAMIC CAMERA PERFORMANCE ; 


_ Engineering operations were programmed for acquisition over 
Tracking Station during Orbits 9, 16, 25, 32, 48, 64 and 79 of Miss oe 
and 89, 95, 105, 111, 120, 127, 136 and 143 of Mission 1021-2. He Satig Sage he 


Instrument operation and payload metering was satisfactory throughout 
both Missions 1021-1 and 1021-2 as indicated on TLM by the center-of-format,; a 
lens rotation, and payload supply and take-up monitors. Both panoramic : 
cameras performed satisfactorily during the first mission and during transier * 
to the second recovery system. The slave Rogcaran’ orvtogr rite to 9 rate a 
satisfactorily through the second mission. -: . apes 





89 and 95 showed the unit to be operating but with very erratic film transport. °." <= 
Data from orbit 102 indicated the unit's film transport had stopped on orbit98  - 
or 101. 





a 2 Se 8 


A ground test at A/P was made simulating the flight condition of supply: : [S se 
spool loading, take-up spool loading, and camera cycle rate but with a lessor. i? ae . 
cut in the filth. As the lens and scan arm assembly entered the photographic -. sgh me 
scan across the cut area, the film pulled out of the rails and resulted iti the * oS 
same condition as seen in flight. Therefore, it was concluded that the ns 1S 
probable cause of the flight failure was the cut in the film supplied for flight. ; 
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een ares: 
System dynamic operations were observed ddvinig — aa Pee 
Tracking Station acquisitions. Table 3-1 presents the cycle rate of the ee : 3 


panoramic cameras and their deviation from the pre-flight calibration. The 1: ..- 
Master camera averaged 1.5 percent slow prior to the failure and the Slave. a o 

averaged 3.5 percent slow throughout the flight. The V/h ramp was hanged a 
on orbit 13 to compensate for the slower-than- predicted rates. os Se 
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CYC RATE SURKARY-ENGR. ‘OPERATIONS 

















1021 
| INST 166 INST 167 = 
T.UsR. ACT. NOM. DEV. ACT. NOM. OEV. °- 

140 42000 3.902 -2051 4.020 3.909 -2.85 | 
1582-20423 26367 -2.50 20482 2.385 -4.08 - 22435 
115-3720 32675 -2.2b 34800 3.684 3.14 - 2615: 
1615 2.412 24372-1270 2.485 2.369 4.92 = 32034 
1640 24390 2.361 -1.23 3.92 2.81% 
1670-24375. 2.349 state g Bap ee 

Paws 
1798 2.345 2.316--1. 26: 8.60072. 
247 «30678 3-618 -1.66 . 3. 725.3. 627, 1028s bes 
. ees 3 

1816-24340 24314 -2e14 26600 2.309 3.94 se Be58% 

280 «520 6.305 -3-41 6.330 6.211 -1.91 «2. 91 
ee ar ae ete ee an 

1785 22392 2.318 -3.19 2.414 2.314 =6.34-™ es 
2 « ae wae = ay Sie es i: ey $ 

300-3700 3,585 -3.20" 3.690 3.595°-2.65 Pak 

1631-22385 24312 -3.16 2.398 2307-3. 95° “0.55% 

340 3.665 34557 -3.03" 3.675 3.567 -3. 03! (0.2 T 


ANO DIFF. ARE IN 


PERCENT 


THE (-) SIGN INDICATES THAT THE INST IS SLOWER 
PREOICTED OR THAT INST 1 [8S SLCWER THAN INST 2 


o& 


TABLE 3-1 








Camera Transport System Inoperative 


- res a tr rr rm a re ee ee 


THAN * 
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Bs consumption for the e flight was as tollows:- ae | wh ae 2 pou 
"MISSION 1021-1 ee | | bua ses 
Master. - ee, Slave. ee 

i F : soft . r eS ~- ates ae ed 
Cycles | | 2841 = 2772 PE a ae 
Feet 7943" 631 Se 
MISSION 1021-2. 7 e “Fg 

** *: ee %. 2 

Cycles 842 - 7" 3177 at 
, | Feet 2227 8403 oe Fae 











* Includes pre-flight test footage a ame > 


** Represents equivalent material recovered,” even: 
though photography was ne usable.” RY pe 


C. STELLAR-INDEX PERFORMANCE 9 -) =" ° 
, ee ae i. 

The Stellar/Index cameras were ‘considered - primary components on. this. 

mission because of the mapping objectives. The Mission 1021-1 Stellar/Index ”: 


performed normally for the first 72 orbits and produced 380 frames. During - - a | 
the last nine orbits of the first mission, a failure in Saree film transport reaultec er vat 
in multiple exposures on the last 37 frames. ae . 43 4 } 


The Mission 1021-2 Stellar/Index camera ae eee satisfactorily 
throughout its mission and produced 422 frames. ; eee 


D. CLOCK PERFORMANCE 


Satisfactory clock correlation was obtained for both missions. Clock/ | - 
System time correlation data is contained in Tables 3-2 and 3-3 for Missions _ 
1021-1 and 1021-2, respectively. The system time is fitted to a best fit 
curve of clock versus system times which is represented by a second order  ~“=*~ ~* 
equation in this case. .The table includes the amounts that the recorded values 2 ae 
of system time deviate from the corrected values. 





= CLOCK SUMMARY 
PRELTMINARY CLOCK CORRELATION 


cite tees ste ee ORDER FIT 1 
“SYS Time 1/P° CL TIME 1/7. COMP SYS TM 
653722950 290912.72790 65372296400 
256992317 337639.08490 sss 25699231530. 0 
65021.080 376960285690 65021-08240  <C 
255352225 423874.99890 25535-21870 
647366122. «6 3075.90190__ 64736011690 
253652034 §10104.82290 25365.03210 
$9165.455 7034 233490 59165245190 | 
6.237 §9445.212590 25176423650_ 
§9132.610 93401.50390 °§9132261030 
19470.042 146138.94590 19470204660 | 


588032432. _ 179472 34390__-__58803.43960____- é 
A02-0.22553972820 06 Als 0.99999967 72280. 0055 


'. $1GMA20.00545 NO. POINTS*- Al » 


> RATIO OF CLOCK TIME TO SYS TIME= ‘0,100 bia : 
\ is SYS LiME= O01 an00012 : 


OROER FIT 2 
_S¥S TIME I/PB_ Cl TIME I/P__. COMP SYS TM 





Deira ‘st. R REV V ste 3 
0.01305 0 ». 
0.002699 ot 
=0. 001438 6 ke 
0.00728 . 25. aq - 
0.00609__—— 32 es See 
0. 00286 = 41; 4, oe 
0.00401. 47. 18 8 
0.0014 pti EPA 
0.00062 a Ss 
0.00365 72. ds 








=0.00682_#: 


___peLTA - sReY: 2 








65372.950 290912.72790 65372.95540' =-0.00445% 9 1. 
256992317 337639.08490 25699231220 0.00576 or ee 
ee 5021 8.0 3749605856090 65021208300. =0.0020L.. 160 Bre 
255352225 423874.99890 25535222220 0.003715" reg 
“ 647366122 463075.90190 64736012190 - 0.00103: -:32- Sa 
25365 .034_._$10104..82290 25365.03770___-0.00273__4 a 
~ 59165.455 7034233490 59165-45710 -0.00111 47> ae a 
251762237 59445.12590 25176423950 ~0.00155 <- ee Se 
Lo_9.3401.5039 00 mas 
19470 .042 140138 .94590 19470.04300 . 0.00003 72 = - 
$8803.432 179472 .34390 $8803.43150 ‘0200149 | 79. wis 
A080 22553980180 06 _ Als 001000000190770.0 


A2=-0.31058376840710-12 
SIGHA=0000266 NOs. POINTS= 11 











TABLE 3-2 
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"MISSION 1021-2 CLOCK SUMMARY: Be 


OE en a NY ee he — S 








hae oe Mi ac” yd 





- | OROER FBT 1 | ee 


. “SYS TIME I/P_2_ Cu TIME E/P___CCMP SYS TH ——OELTA ST. REV_STA___ 


‘ RELIMINARY_CLOCK.. CORRELATIGN__.. ES RO a aa ate POE Pe = 














247642012 ° 231832-93290 24764201660 -0.00367 89 = 
| §=58702.012 265770293490  §$86702.01140 0.00151 95 l 
24535295 7___.3 18604-89090 24535 .95640.. 0-00155_.105_ i 
_ §8430-917 351899286390 58430292220 -0.00428 111 t .- 
~ . 18908-517 398777 46190 —-:38908.51030 0.00763 120 ; So 
56161-18684 __._ 438€50.14790 _._.._ 8181218800. -0.00307_ 127.2) 
186532123 © 484922.08790 18653-11810 0200584 136 i 
57919722 324188.70490 5791972680 0.00386 143. 2 
—__——__—__—18267. 027 34065210290 ___.__18267.02690_.._0.00102_ 152.) 


§$7643-215 13441230290 57643-21860 ~0.00265 159 2 


6 erie AOS =e 20706886730 06 Alz 0-9999997885910 00 
_ SIGHA=0.00383 AO. POINTS. 10 Soret ett See 
= | RATIO GF CLOCK TIME TO SYS. TIMES Be AGCC0CC ETS | 







GROER FIT oc eee : 
SYS TIME 17? CK TIPE 172 CGMP SYS-TH'3= OELTA st 
24764 .012___ 231832293290 24764201440___=0.00141_— pt AS 
58702.012  265770.93490 5870201050 0.00249 "95 1: 












-24535.957 318CC4.89690 24535295690 0.00106 105 2. 
58430.91 7351899 .86390._____ 5 8430.92340___=0.00540__11 
18908.517 398777246190 18908-51190 — 0.00606 *2205 3% 3 
--§8181.184% 438050.14790 56161-18960 . -0.00467 : edt se pe 
\18653.123____484922.68790 16653.11930_-__0.00466__136. 1 * 
579192722 $24188.70490 $7919.72730. -0.00431 #143 . 
| 18267.027  34063.10290 -—«si8z67s02610 0.00187 152-2, 
5.16432 215. ———13441.30290__57643.21640__=0.00033 1594 


A0=-0.207068885C0 C6 Als 0.9999998807020 00 
A220 109564903355720-1 
SIGHA=0200358 ANOe POINTS@ : sacle 
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where y = corrected system time and x * clock time. - es 


yt a,x’ +a, xt+a 


0” “i 7 ‘ . i. re ra = = 2 J 

7 aes i 

E. PRESSURE MAKE-UP SYSTEM PERFORMANCE : Cs gp tag 
Supply pressure history for the PMU system is slic on Figure 3-1, ma 
where the supply pressure decay is plotted as a function of the total instrument a 
operate time. The irregular slope of the curve indicates that gas is passing | 8 
through the PMU system at times other than when the instruments are operating. . 
F, TEMPERATURE ENVIRONMENT a 
The temperature date obtained ons cquisitions are summarizedin — - Bos 
Tables 3-4 and 3-5. Predicted versus actual flight temperatures are compared .” : ne 
in Figures 3-2 to 3-4. 3 ie ‘ oe 


The average instrument te mpera 2 es cee 
tolerance, aot 30 F. are | 





the new ow: geen instrumentation. The new instrumentation will on 
the accuracy of thermal data on future systems. 
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Barrel #1 ("B" ¥. oe pee oe 
09 16 25 32 4 OAT SF 63 Ze 2 & 95 105 111 120 127 136 143. 
28 73 22 70 22 63 25 73 . 7O 01 15 +%4i3 4 13 & 15 


-5 5 -8 co -8 -5 -8 =-1 “l -1 “5 9-1 -5 91 -5) 2 5 
0 12 -3 12 +3 9 O15 O15 13 St 16 49 16 AG 18 49 
39 50 36 50 36 50 38 53 41 56 46119 49122 §1128 Sk 133 
ho 70 37 75 40 80 43 86 48 Se 37 8 ko 96 43102) 46 2111 
33 109 30109 33109 36124 42129. -- -= oe wm ee me ne oe 


Barrel #2 ._ 2 ; 
1 13928 48 28 51 31 56 39 62 39 71 28 79 31 8 31 8 36 
2 17319 72 19 75 2 75 25 9 31 99 28102 2810 31108 3 
3.19713 58 11 55 13 45 13 58 16 58 48... 
4-160 -6 -9 -9 -13 -13 -16 -13 -13_.-9 -13 = 
5 17512 17 917 9 8 9 2 12°20. 
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Conic as 
‘Se Adapter ea 
1 16231 59 31 & 34 67 36 75 2 ho "36 95.36 10 “ig tor" 
Clock | 
1 8751 52 49 52 51 51 Sh Sh 5h 57 49.51, 49. 54° 51:, 5h sShew 5Oy 
2 9254 Sh 53 Sh Sh Sh 56 56 58 60 SL 57.” SL" 56. M26 he 83 
Thrust Cone "A" 3 Pa _ oe we 
to "B" SRV__ a ee 
re a ¥« 


1 112 32 27 26 25 26 25 27 27 30 30 51 50 53 51 53 52°55 5h° 
2 7750 43 ke 4. he he 45 Uh 4B AT 61 60 63 63 66. 65° 69 & 


Stellar/Index - a ea 
"AN to “pM : ; Le a 


1 13932 32 25 32 29 29 29 36 32:40 48 52 Sl Sh OSL Sh Sh Shs 
2 6930 26 26 22 26 26 26 a 30 30°50 51 51 51 53 53 56-532 
te 


Recovery Battery a” ue, 3 ee 235 = 
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ape 1021-1 RECOVERY SYSTEM 





SRV #674 was received at A/P on 27 October 1964. The receiving weight : * 
was 152 pounds. After modifications and incorporation of outstanding E.0O.'s, - 
the SRV was delivered to systems test for incorporation into the J-21 system. ... 

The capsule was shipped to VAFB on 29 April 1965. . : ee 


The SRV was successfully air recovered on orbit 81. All functions were. 
normal and the impact was within tolerance. A new 6.9' deceleration chute 4 tne te 
was used and the results were satisfactory. Capsule telemetry and beacon. : * 3. 
data disclosed a discrepancy in the recovery programmer. Post recovery -. gig: pe i 
checks of the programmer revealed that the input circuit from the primary... 
side of the recovery battery had burned open. :.-Therefor ee 







The condition of the recovered capsule was s satistactoty with damage: = $2 
limited to normal paint blistering. ae Se 
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Drogue Chute Release 





MISSION 1021- 1 


RE-ENTRY SEQUENCE OF EVENTS | Se ee 


EVENT e.% 


Transfer 2 
Electrical Disconnect 


* 
Separation 


ae 


Spin 

Retro 

Despin 

T/C Separation 

"G" Switch Open 
Parachute Cover Off 
Drogue Chute Deployed 


Main Chute Deployed 


Main Chute Disreefed 


* From Transfer 
** From Electrical Disconnect 


SYSTEM TIME > 


69348. 09 
69349. 09 


69350. 09 
69352. 51 
69360. 05 
69370.8 

_ 69372. 29 | 
‘69897. 30° 
69931. 40 
69931. 98 


69942. 53 


69943.14 


69947, 66 
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SECTION 5. 


MISSION 1021-2 RECOVERY. SYSTEM 
oe - ee : a 7 ee 


v 


SRV #670 was received at A/P on 11 Septeniber 1964 at a receiving 
weight of 149 pounds. After modification and incorporation of outstanding 
E.O.'s the capsule was delivered to systems test for incorporation into 
the J-21 system. 
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The capsule was shipped to VAFB on 29 April 1965. 

The SRV was successfully air recovered on orbit 161. All functions tx 
were normal and the impact was within tolerance. The new 6.9' deceleration: .~. 
chute was used and the results appeared satisfactory. Table 5-1 lists the 
recovery event times. 


The condition of the recovered capsule was satisfactory with’ ¥. da aa; “- 
limited to normal paint blistering. Post flight a and test it showec 


+ 


no anomalies. ‘ ot ate me 








EVENT 


Transfer 
Electrical Disconnect 


* 

Separation 

* 
Spin 
Retro 
Despin 
T/C Separation 
"G" Switch Open 
Parachute Cover Off 


Drogue Chute Deployed 


Drogue Chute Release 
Main Chute Deployed 


Main Chute Disreefed 


* From Transfer 


MISSION 1021-2- ° 
RE-ENTRY SEQUENCE OF EVENTS, 


N/A 


N/A 


N/A 
N/A 


N/A 


N/A 
N/A 
68595: a1. 


68630. Were 


68630.76 


68641. 02 
68641. 58 


68646. 06 


** From Electrical Disconnect 
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10. 26 
0.56 
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4.48 


2.00 + 0.25 ° 

3.40 + 0.30 

7.55 +.0,45.. 
10.75 + 0.54 








SECTION 6 


‘MASTER (AFT) PANORAMIC CA 


My. 


. 


A. COMPONENT ASSIGNMENT 


Component 
Main Camera 
Main Camera Lens 
Supply Horizon Camera 
Supply Horizon Camera Lens 
Take-up Horizon Camera 
Take-up Horizon Camera Lens , 


* 
Pihee 
ah 


Supply Cassette 


B. CAMERA DATA AND FLIGHT SETTINGS ~ 


Main Camera: 
Lens 
Slit Width 
Filter Type 
Film Type 
Supply (Starboard) Horizon Camera: 
Lens | 
Aperture Setting 
Exposure Time 
Filter Type 





{ 


MERA 


7 


Serial Number 
166 
1852435 


= 138B 


*. 612204 
Sys 140A 


aa 





Wratten 21 se ee ey 
Eastman Type 3404 _ 


55mm £/6. 8 
£/6.8 

1/100 second os 
Wratten 25 . 





Take-Up (Port) Horizon Camera: - _— i soe 


Lens 55mm £/6. 8 ee a 
Aperture Setting . f/ 8.0 7 4. Buds aut 
Exposure Pime ; | 1/100 Second ee 3 
Filter Type Wratten 25 . Ye. phd ” 


C. POST FLIGHT PERFORMANCE EVALUATION 

The Master camera was the AFT looking system during this mission. 
The camera produced 2841 frames of photography during Mission 1021-1 
and 842 frames during Mission 1021-2. 


The photographic quality and information content of the Mission 1021- 1 








missions. The cause of lower quality is attributed to attenuation of contrast .. a= sa 
in the earths haze layer. The cloud cover encountered -issposeee 
was quite low, 35% and 20% respectively, however ‘examination ot the 

camera photography showed that almost all of the terrain. was | re 
haze. 


The quality of the Master camera photography from Mission 1021-2. . 
was very poor as the film pulled out of the camera rails in frame 11 of the 
first programmed operation of the mission, pass D85. The subsequent 
frames contained approximately 25% to 30% of detectable ground scenes ‘pts. alge 
poor quality while the remaining frame area was badly smeared and unusable . ake a 


The film came out of the rails as a result of a manufacturing defect in. ee se 
the film supply. Figure 6-1 shows this defect and the resulting film jersaces - 
During the initial inspection of the coated and slit film defective areas are = 
noted by manually folding the film and cutting the edge with scissors. The 
film was folded along line G-H, as shown in Figure 6-1, and cut from BtoA. 
and C simultaneously. The scissors scratched the emulsion from point C © 
to point D. This film cut is used as the indicator to the individual splicing *‘ 
the film that a splice is required at that point. Unfortunately the splice was ~~ — 
made on the wrong side of the indicator cut. _ ? i | 










Examination of frame 11 showed that the entire frame was properly 
metered into the camera platen as the rail scratch could be followed from. 


frame 10 through frame 11 but was absent in frame 12. Ria character of” oo 
we ; : 4 eS a’ 
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the take-up end ‘of frame 11 showed that the film was in the pleted, at ‘ce ae 
start of scan as the end was sharp and straight and the first two time track. 
bits were normal. The third and all subsequent time track bits were 
abnormal in both position and size. : “ * 


It was not possible to ascertain when the film was torn along line C-E 
however it is obvious that the film was not creased along line E-F until =. 
after the exposure of that area. It is most probable that the E-F crease |. ~°- 
occurred when the film passed through the film metering roller. re ae 





The Master camera continued to function properly up to frame 9 of == * 
pass D102 at which time the metering drive pin sheared and film transport . 
ceased. The camera continued to cycle normally throughout the remainder fos 
of Mission 1021-2 as evidenced by the presence of Stellar-Index photography ~- * 
which is programmed from the Master camera center-of- format ae Chs: ee eee a 









A film crease was algo observed in frames 74 end 75_of [ pass. D41 en 
crease started 9 3/8" after a manufacturing splice;#in frame 7%, 2ar 

for 49"' along the time track side of the format, ‘approximately’ 0,.025. 3 
the film edge. The crease was a very narrow line with no. indication 
emulsion fractures from the crease to the film edge. It is concluded | tha 
the film started to mistrack after the splice on an un-flanged roller and that 
the roller edge produced the crease. The crease stopped 6 1/8" before the . 
end of frame 75. 


The Horizon camera photography was satisfactory up to pass. D8S.'3 rete : “i ee 
frame 11. Following that point the starboard (supply) horizon camera... ai. aR 





imagery was badly smeared as the film was in motion during exposure. “The e 
film moved approximately 0.175" during all subsequent exposures. The ._.” re 
port horizon camera was normal throughout all photographic operations — a “ee 

The binary data block operated normally to pass D85 frame 10. The. data Gerd a 
lamps were obscured by the camera rails after the failure in frame ll. i bar. 
Several data lamps were intermittently faint throughout the missions althoigh ” SF 
no lamp failures were noted. It is postulated that the low lamp density. _ a. ae 
resulted from Primary processing. The Processing Summary shows:a oS + ae 
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high degree of correlation between the material processed at the ‘Primary, 
level and low intensity lamps. 
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Minor light leaks fogged the panoramic camera film in the next to Jast | ** sf ** 
frame of most operations. The position of the fog places the affected film =" =“ 
between the last roller in the Master camera and the firat roller in the IR aah 
assembly hence the leak apparently came from the stove-drum joint in the 
Master camera. Additional paint was applied to the Mission 1021-1 ablative <4 
shell interior following the light leak analysis of Mission £019. No leaks — cane 
were observed in the area of the fifth or sixth frame from the end of operates 
hence the additional paint has cured this problem. It must be recognized 
that it is not possible to reach some of the exposed surfaces on all recovery 
systems hence it is possible that some light leaks may be experienced in this | < 
area during future missions. Steps are being taken to achieve permanent §. -"# 
corrective action for this problem. : | : | 












SLAVE (FWD) PANORAMIC CAMERA, 


A. COMPONENT ASSIGNMENT 


Component 
Main Camera 
Main Camera Lens 
Supply Horizon Camera 
Supply Horizon Camera Lens 


Take-up Horizon Camera 


Take-up Horizon Camera Lens — 


Supply Cassette —_ — 


B. CAMERA DATA AND FLIGHT SETTINGS | 


Main Camera: 
Lens 
Slit Width 
Filter Type 
Film Type 
Supply (Port) Horizon Camera: 
Lens 
Aperture Setting 
Exposure Time 
Filter Type 


SE CTION 7 





Wratten 25 







Serial Number oe ae 
167 | : : 2 
. 1802435 ee 
+ 168B ore 
SC) a re ore 

172A eer ees 


813529 


ae 





24" £/3.5 
0.250". 


: St 3 








55mm £/6.8 
£/8.0 

1/100 second 
Wratten 25 





Lens | ~ . $5mm £/6.8 2. 8. 

Aperture Setting mga ee 
Exposure Time | ~ 1/100 second . oA ‘i ee 
Filter Type Wratten 25° ve can 


C., POST FLIGHT PERFORMANCE EVALUATION > ae 


The Slave camera was the FWD looking system during this mission. 
The camera produced 2772 frames of photography during Mission 1021-1 
and 3177 frames during Mission 1021-2. The camera supply spool was 
fully depleted in frame 21 of pass D158. The diameter of the film on the 
take-up spool was approximately 1/2 inch larger than the flange diameter. 


nit 








The photographic quality and information: content of of the Slave cam: 
photography for both Mission 1021-1 and 1021-2 was” ‘comparable » to the = 
Master camera photography of Mission 1021- 1s ‘The’ camera: operated © em 


binary data block, time track, end of pass mark and horizon cameras... 
The port horizon camera imagery appeared somewhat soft however | 
further examination showed that the ground detail was sharp. The port 
camera was looking toward the sun side of the orbit plane therefore it 
is expected that the softness was due to the solar eee from the earth... reals 
haze. a re oe y Rei Se 
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Some minor emulsion scratches were present in the active format of 


most frames under the camera serial number and near the take-up end of Rg Pe 
the frame. A heavy emulsion scratch was intermittently from D25 through ~~ ee 
D30. This scratch was often severe and in many instances was continuously’ - -=:: 
through several frames. ee ee ee ese) 

A distinct light leak fog pattern was present in the third from the last it * 
frame of most passes. The position of this fog was approximately 80" ~ .. - = 


from the start-of-pass mark which places the affected film betweenthe j= = === =. 
Slave camera plate and the intermediate roller assembly. It is most 8 
probable that the light leak was located at the Slave camera stove and drum 
interface. This fog pattern has been present in essentially all Corona Mand = 
J missions although recent painting modiicetious have reduces the fog intensity... 

a3 i ea eer Typ 8 # gh 








It does not appear possible to-completely eliminate the residual leak due ~~" S5?-32=%.%s4 
to its existance at a sensitive, moving interface therefore consideration. §=.5 . = 
should be given to the incorporation of a light weight opaque film chute eee 
between the Slave camera and the intermediate roller assembly. 
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PANORAMIC CAMERA EXPOSURE. 


% eee % a as on 4 : s 





The exposure parameters of both the panoramic cameras were the 
normal combinations of a 0.175 inch wide slit with a Wratten 21filter and - 
a 0. 250 inch wide slit with a Wratten 25 filter. These conditions place: 
the nominal exposure between the intermediate and full level processing 
curves, as published iii: their anne emulsion. _ ; Ps. aeeoas 


The illumination conditions during the mission were relatively constant o = 
as the flight was conducted near the summer solstice. The frequency _ Bae at ee 
tributions of the solar elevations and solar azimuths encountered during ~- ** 7.3 


the photographic operations are shown in Figures 8-1 to 8- 4. 


The nominal exposure times are shown as a function of latitude fo 
passes D25, D57, D105 and D136 in Figures 8-5 throv ugh 8-8 for th 








predicted level of processing for the original ae is baséd | on re 


flight performance e and is tabulated below with the sorbet fe = 
reported by - Deana: 









Mission Camera Primary Intermediate © Full 
1021-1 FWD Predicted o 68 
| Reported 14 3 39 ee 
1021-1 AFT Predicted 0 99 
; Reported 15 38 | 
1021-2 FWD Predicted 0 29 i 
Reported 13 41 ~~ 46 “wt ia cae 
1021-2. AFT Predicted 0 100 Os, ee 
Reported 53 25 2° 0S 


The variation in the predicted and reported processing levels is generally “© - .“ 
consistent with the data observed since Mission 1017. The use of greater per-:. =. 
centages of full processing has been experienced throughout the Corona’ program, ° = 
however a general reduction in the use of full proceseine.® has oe oe eee 
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Mission Nos 
Payload Nos . 
Canera No: 
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and calculations are in process to attempt to ascertain the optimum S cepenuneee 


processing conditions. a 
P i, cutee ie 2 -- % 
; as at 








SECTION» ee So 
DIFFUSE DENSITY MEASUREMENTS 


Tables 9-1 through 9-4 list mission data supplied by AFSPPL. This data . 
includes the visual Reciprocal Edge Spread (RES) values, the area onthe format __ 
in which the value was obtained and the general characteristics of the edge as = —, 
shown on the data key page. The densitometric measurements of the base plus ; 
fog, minimum ,and maximum terrain densities and the maximum cloud densities . _ 
are also listed with other general data such as solar elevation, altitude and - _ 


overlap. 





The columns are arranged in the following order: en 
















COLUMN | 7 : , PMs oe — 
NUMBER HEADING an * 
1 - . 

2-4 Pas Nbr j 1e ad : 

5 - — FWD o or Arr ¢ camera S 

6-8 Frm Nbr ; Frame Number 

9-17 Area 1 RES RES data in area 1 

9-11 www With flight RES value. ;,.. 

12-14 AAA | Across fight ‘RES value. bar 

15 Ss | Subject - see key 

16 T Terrain - see key 

17 Q _ Qualifiers - see key 

18-26 Area 2 RES RES data in area 2 

27-35 Area 3 RES RES data in area 3 

36-44 Area 4 RES RES data in area 4 , 

45-53 Area 5 RES RES data in area 5 

54-56 ) D min Terrain minimum density 


57-59 ~ -D max Terrain maximum Bp Cemety 





60-62 . .DBtF Base plus fog density 
63-65 . . LIM max — _ Cloud maximum, or, 
66-68 LAT - Latitude | -. : 

68 fT : : 0 = North, 1 = South 
69-71 Sun Ele | Solar Elevation | 
73-74 ~ CLD. "Percent cloud cover RD Brie OF 
75-76 OL Percent overlap ; | 
78 - Processing level; 1 = Pri, 2=Int. » 8=Full 


me 


80 7 D min in shadow area is present ai 


ae. 


"Qualitiers" “ 





The data key for the listings of the ane: "Terrain" and 
is shown below. ieee agg A a See ce 
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1. Buildings 
2. Roads, runways 


3. Tanks, A/C, other man-made 
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CCO1FO1O 
COO2FCOS 


COO2FO1 5082075411 


CCO2r025 
' COO02FC35 
CCO6FCOS 
COO6FO12 
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CCO9FO25 
CCO9F038 
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of the Processing Histery published by| x 
and processing transition phases are not accounted for.. The sorting techniq 
selected uses the base plus fog density values where measurements up to. 

0.09 density are considered as having received Primary processing, 0. heat 
0.17 as Intermediate and above 0.17 density as Full. The percentage of. - 
original negative that was processed at each level, based on the computer ‘B a 3? MS 
is tabulated below with the predicted and reported processing paennges 7 ko Faw A 





Mission Camera _ Primary ~Tatermediate Pull Ey 
1021-1 FWD Predicted — 9 eR eget en. gg 
Reported | a 
nS oe oe en gui yoniere a 
Sl goaded ArT .” Predicted» 
gag ees : ” Reported “i 
Computed | 
1021-2 FWD Predicted 0 ar: ae 
| Reported ee 13 Se 
. Computed 0 sige 52. , 
1021-2 AFT Predicted 0 - 7 > 0 
Reported = 83 8! Fapt re gg 
Computed 0 | ae | hart 


processing levels is in general, very good for Mission 1021 and is 
consistent than the normal mission values. It is difficult to separate ee 
base plus fog measurements for primary and intermediate processing hence 
the full processing values have far greater significance. The lack of — = 
correlation in the Aft camera data for Mission 1021-2 is not considered gees 








The eialatiees of density ireauaney eu ation for SD spion ‘Lo3i ie iri 
shown in Tables 9-5 to 9-6 and in Tables 9-7 to 9-8 fhe Mission 1021-2. - The 


graphical presentation of the density distribution are comp iter plotted in bat = 
Figures 9-1 through 9-21 ‘for Mission-4021; sf hand fe] rure 
9-39 for Mission 1021-2. | ag Re 
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Table 9-9 shows the distribution of the qnidinaune terrain density measure=*3 
ments that are within and outside of the desired control range of 0. 40 to 0. 90." on 
density. The percentage of values below 0.30 density is. approximately 4%, 7: 
The percentage of nominally exposed and processed frames ig in the range es 
of the largest quantity encountered in recent missiong. : : 


A continuing study is in process to ascertain the inter-relationahip of 1 
the conditions of illumination, resulting densities and expogure- process: inig 
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SECTION 10 


PERFORMANCE MEASUREMENTS 


The photography acquired by both panoramic cameras during Mission 
1021-1 received an MIP rating of 85. A summary is tabulated below of the 
average visual RES values and MTF/AIM resolution values measured by 
AFSPPL and the MTV/AIM resolution values made b The 
microdensimeter slit used by both AFSPPL and was 80 microns 
long by one micron wide. 










Visual AFSPPL 
Mission Camera RES All All High 
1021-1 FWD 88 77 86 99 
1021-1 AFT 90 90 88. 109 | 
(1021-2. FWD 85 14° g8 i200 ae eee 
1021-2 AFT 74 62 5 an eT a os 





The data normally contains three readings of the same 
edge the tabulation shows both the average of all the readings and the average 
of the highest readings of each edge. The value of the average of all read- 
ings is questionable as no valid reason can be ascertained for a measurement 
being greater than the resolution recorded however many factors can reduce 
the reading. 


The details of the measurement and computing techniques, targets 


measured and target locations are fully reported in the evaluation report 
published by AFSPPL and are not included in this report. | 
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SECTION 11 


OBSERVED DATA 


The ground resolution at the Indian Springs and Parumph targets was 
greater than the displayed bars. 


The Edwards AFB medium contrast target, available only in the Slave 
camera photography, resolved 12.7 feet along track and $ feet in the cross 


track direction. 
PERFORMANCE VALUES 
A. Observed Targets 


Objects that couid be detected by the Evaluation Team were 


generally in the same category as Mission1019. __ Sn Baye ee 

; ; . a = Fe ee ae as 

é a Fett ‘ *. = ai 

. ; ae Fe oe ee ba 7S 
B. Ground Targets a a ee Be, eee 


The photographic operations conducted over the United States 
and the targets acquired are: 





Pass Target 

D-62 No targets observed; all clouds and haze 3 » 
D-79 Fort Huachuca, Arizona - es 
D-95 Fort Huachuca, Arizona 

D-111 Indian Springs and Parumph, Nevada 

D-127 Edwards AFB, California 

D-143 | No targets; California area. MIP target 


in frame 14. 


The engineering photography over Fort Huachuca during pass D-79 pro- 
duced a iJ toot ground resolution with the Slave camera and a 12.5 foot 
resolution with the Master. The coverage of this same target during pass 
D-95 placed the target in the bonus area at the frame end. 
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SECTION 12 
MISSION 1021-1 STELLAR-INDEX CAMERA 
A. COMPONENT ASSIGNMENT 
Component Serial Number 
Camera D 63. 
Index Reseau 69 
tellar Reseau 69 
B. CAMERA DATA AND FLIGHT SETTINGS 
- Stellar Camera: 
: Ss ee regen ee TE ele, Sst 
Exposure Time | 2 seconds a : “s re E 
Filter Type | None 7 a “ : 
Film Type | Eastman Type 3401 
Index Camera: 
Lens 38mm £/4.5 f 
Exposure Time 1/500 second 
Filter Type Wratten 21 
Film Type’ Eastman Type 3400 


C. POST FLIGHT EVALUATION 


The Stellar and Index cameras both produced 380 frames of photography 
during the mission. Both cameras produced nine frames of multiple exposure 
starting with frame 360. Frames 360, 361, 362 and 364 contained three 
exposures, frames 371 and 378 were double exposures, frames 374 and 379 
had six exposures, and frame 380 had four exposures. All intervening frames 
were properly exposed. It is most probable that an intermittent failure of 
the metering solenoid created this problem. 


: + 
¢ 
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A continuous narrow band of fog was present near the correlation lamp 
during the first 75% of the Stellar film. The band appeared to be the result 
of a pressure mark rather than a light leak. The band had a slight waver. 
Subsequent investigation has not revealed the cause of this problem. A 
similar pattern was also present in the Index film near the camera serial 
number. 


Newton rings were common throughout the Stellar photography. Foreign 
matter, probably flakes of emulsion, were adhered to both surfaces of the 
Index camera original negative and many small obstructions, some in focus 
and some not, were noted throughout the mission. It may be possible that 
these anomalies and the pressure markings are related and that more care 
must be exercised in cleaning the cameras before flight. 


The quality of the Stellar camera photography was quite good with 
approximately 45 stellar images in most formats. The extended baffle 
produced an anticipated flare and vignetting of approximately 35%. Some _ 
star images were detectable within the flared area. The Index pHotogrephy: 7 
was considered fair as the overall contrast was lower than usual. 





4 
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SECTION 13 





MISSION 1021-2 STELLAR-INDEX CAMERA 


A. COMPONENT ASSIGNMENT 


Component Serial Number 
Camera D 25 
Index Reseau 27 
Stellar Reseau 25 
B. CAMERA DATA AND FLIGHT SETTINGS 
Stellar Camera: 
Lens 85mm f/1.8 =<, -, ae oe $ 
Exposure Time "2 seconds a eee 
a, ae eee 
Filter Type None — 
Film Type Eastman Type 3401 
Index Camera: 
Lens 39mm f/4.5 
Exposure Time 1/500 second 
Filter Type Wratten 21 
Film Type Eastman Type 3400 
C. POST FLIGHT EVALUATION 
The Stellar camera produced 421 photographic frames and the Index 
camera produced 423 frames during the mission. Both cameras depleted 
their supply spools during pass D152. The electro-mechanical operation 
of the cameras was normal throughout the mission. The Stellar photography 
was excellent while the Index photography was fair to good. 
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The flare in the Stellar formats was the lowest seen to date. Generally 
no flare was present from the extended baffle and the only flare was from 
the baffle side curtains. A narrow, fog streak was present throughout the 
mission approximately 0.1 inches from the correlation lamp film edge. It 
was not possible to ascertain whether the streak was the result of a pressure 
mark or static discharge and whether it was camera associated. Some static 
discharge was observed intermittently during the mission from frame 220 to 
the mission end. Frame 387 was completely obliterated by a static burst. 


The resolution in all corners of the Index photography was noticeably 
lower than near the center of format. This occurs in all Index cameras 
to a certain extent however the particular lens used in this camera did display 
a greater degree of astigmatism at the edge of the field than normally observed. 
The pre-flight camera resolution was within specifications. 


er a 
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SECTION 14 


VEHICLE ATTITUDE 


The vehicle attitude errors for Mission 1021-1 were derived from the 
reduction of the Stellar camera photography. This attitude data is supplied 
to A/P by NPIC. 


The attitude errors for each frame and the attitude control rates are 
calculated at the A/P computer facility. The computer also plots the 
frequency distribution of the rates and errors. Figures 14-1 through 14-6 
show these distributions for Mission 1021-1 and Figures 14-7 through 14-10 
for Mission 1021-2. 


The summary table below lists the maximum attitude errors and rates 
that were experienced during 90% of the photographic operations, Soe 


the first six frames of each operation, and the total nenge of the errors. - ot Sg 
and rates. ; : eS ; 
Mission 1021-1 Mission 2021-2 pee ae 
Value 90% Range 90% Range ical 
Pitch Error (°) 0.55 -0.50 to +1. 05 0.59 -0.65 to +1.00 
Roll Error (°) 0.37 -0.65 to +0. 85 0.65 -1.00 to +0.60 
Yaw Error (°) 0.81 -0.95 to +1.25 - - oa 
Pitch Rate (°/hr) 34.9  -70 to +65 44.7  -95to+95_ ee 
Roll Rate (°/hr) 32.6  -54to +70 50.6 -95to+100 | 
Yaw Rate (O/hr) 26.2 -~42 to +44 


The performance of the attitude control system is comparable to the 
control systems used on recent missions. The panoramic photography was 
not degraded by the attitude control system. 


The attitude error data for Mission 1021-2 was obtained from scriec.r 
camera imagery. The Stellar camera functioned properiy however the mal- 
function of the Master camera film transport precluded the time correlation of 
the stellar photography. If the S/I slew pulse were also recorded on the Slave 
camera time track the stellar photography would have been usable. 
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SECTION 15 


IMAGE SMEAR ANALYSIS 


The frame correiation tape supsiiec to A/P by NPIC contains tne bina 
time word of each irame o: SUA A computer program has been 


assembied at A/P which calci ae the exposure time of each trame ana 
compures the camera cycle rate wiih tne eee ; to calculate the V/h 


mismatch. This data is comvinec with the vehicle cititude error auc rate 

vaiues of each frame and tne crad error caused oy earth rotation at the 

latitude of each frame. The program outputs the totul along tracx anda cross 
Vz 


track IMC error anc the timit o: grounc resoiuiion ihat can be acquired by 
&@ camera regardiess of focai icagih unG system capabilities 


Tne computer rejects the first six ota oi 4s. Operations as tne 
iarge V/h error induced by camera siar ee ts not representative oz the 
overail system operations. The peeensasy a stribution of the V/n error 
and resolution limits are computer piotieG anc cre snown in Figures 15-1 
through 15-3 for the Fwd camera oi Mission i0Zi-i, Figures 15-2 inrough 
15-6 for the Aft camera. The Fwe cumera plois tor Mission 102:-2 are 
shown in Figures 15-710 15-8. Data is noi availabie for the Aft cumer 
due to the camera mailiunciion. 


The summary in Tabie 15-1 presenis the maximum V/h ratio error and 
resoiution limits that existed curing 90% of the photographic os ana 


the total range of vaiues during a.. operations tnat were compute 


The V/h ratio errors were larver than normaily encounicred. This is 


the resus Of the intern ee penor amic camera cycle counters. This data 
is one of the prime inputs for tae in-l.ight caicuiation of cyc.e raies. The 
V/h ratio error produced the nigher aiong track resolution limit. 


The cross track resoiuiion 1imit was aiso somewhat higher than normaily 
experienced. This was the resuit of naving a far greater quantity of the 
mission photography near the equator where the affects of earth rotation are 
at a maximum. 
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SECTION 16 


RADIATION DOSAGE 


Each recovery system flown on a Corona mission contains a sealec 
packet of Eastman Type 3401 and Royal X Pan emulsions to determine ine 
total radiation received at the take-up cassette. Both film types have 
been irradiated by LMSC at various ievels and the base plus fog densiiies 
recorded after controlled processing. 


Foliowing recovery the film dosimeter packets are removed a: A/P 
and processed with a pre-flight sample of the same film type and sensito- 
metric controi film. The resulting base plus fog density measurement of 
the dosimeter strips is used to ascertain the total radiation level. The 
table below presents the base plus fog readings for the dosimeter strips 
and the radiation level equivalents. 





Mission 1021-1 Mission 1021-2 
Emulsion " BrF Radiation BrF Raciation 
Type 3401 0.18  O0.5R 0.15 0.4R 
Royal X Pan 0.17 0.2R 0.18 0.2R 


The mean total radiation seen by the take-up cassettes during both 
missions was approximately 0.3 roentgens. This level is somewhai less 
than received during recent missions and is below the level that will 
degrade the panoramic photography. | 
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SECTION 


SiO ow Re DISA SLIT y 


essuoiity Che Ue tOns tor Lae may ,00G are pased on a Sa arma. eg OcS aie 


ing with M-7. Hence both the major part of the Mural Program anc the “3 
ee are covered in tne ca.culaiion. For certain auxlilaries, i. e., 
wie Sve.lar-incex camera and the norizon camer the sampie size is 


as, 
changed to recognize incorporation of moalifiec equipment or new cesigns 
where rellability was one of tne principa. reasons for the mioGizicaiion. 
However, ior primary mission function, tne Samp.e size is consistent with 
reuability reporting ior the venicic. | 


Li 
eG. Paures 10 achieve orbit Gr venic.w imcuced iaLures are manor ay 
excauced. Recoveries before co complete Mission 1as been comvlicicd are 
consicerec as ful. missions prov.cing wnat @urly termination was caused 
Dy reasons not connectec with puy.ouc operation, flim quality is not 
consicereG in ihe reiiabdisity estimate culculation. Hence, ouiy electrical 
anc mechanica. tunctioning are consicerec. 


ae Peay eSstimaie is Giso Civicec into primary anc secondary 
suneccions: The primary iunctions arc operation of the panoramic cameras, 
main camera Goor operation, operation ox tne sayioac clocx, and recover y 
Operations. Tne secondary mission tunctions gre nor izon camera operation 
excauding catastrophic open shuvier fuilure moce, auxiliary data recording, 
and siesiar-index camera operation. | 


Panoramic Camera Reliability 


Sample Size - 108 opportunities io Ope rate. 
One faisure - 5/2 Programmer on system J-19. 


Assume - 3000 cycles per camera per mission. 
Estimated Reliability = 98.5% ait 50% confidence level. 


lain Camera Door Reiiabiliy 


Sampie Size - 36 vehicies x 2 docrs = 76 opportunities to operate 
Estimated Reliability = 99.1% ut 50% confidence ievel. 
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| No. ae 


Payload Commarid & Control Reliability 


Sample Size ~ 5376 hours of operation 
i Failure 
Estimated Reliability = 97.0% at 50% confidence level 


Payioad Clock Reliability 


Sample Size - 5376 hours of operation 
No failures 
Estimated Reliability = 98.8% at 50% confidence level. 


Estimated Reliability of Payload Functioning on orbit > 96.9% at 50% 
confidence level 


Recovery System Reliability 


41 opportunities to recover 
1 failure - improper separation due to water seal-cutter failure. 
Estimated Reliability = 96.0% at 50% confidence level. 


Stellar-Index Camera Reliability 


Sample begins with J-5 

Sample Size = 10,680 cycles 

Number of failures = 2 

Estimated Reliability = 89.9% at 50% confidence level. 


Horizon Camera Reliability 


Sample includes J5A and up. 

Sample Size: 46, 500 cycles 

Estimated Reliability of Single Camera = 97.8% at 50% confidence level 

Estimated Reliability of Four Horizon Cameras at a Parallel 
Redundant System = 99.9% at 50% confidence level. 
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SECTION 18 


SUMMARY DATA 


The comparison of the operating parameters and the performance 
achieved by previous missions has been difiicult due to the large voiume 
of data that results from each mission. Some oz the pertinent character- 
istics from prior missions have been summarizec in Tables 18-1 through 


18-3. 


The summary data was started with Mission 1004 as the J-035 camera 
system was the first to incorporate tne major modifications of tne 
titanium drum and scan arm, four roller scan head and Corona J 
capabilities. Only those missions that culminated in the recovery of 
some photography have been listed, therefore Missions 1003 and 1005 
are deleted. 
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